EVALUATION

ONLINE LEARNING
LINKS WITH OPTIMIZATION AND GAMES
UNIVERSITE PARIS—SACLAY

CONVEX OPTIMIZATION WITH LINE-SEARCH

Let & C R4 be closed convex set, I R4 — R a differentiable convex fun&ion
that admits a minimizer x, on %, meaning:

f(x,) = min f(x).

Let H : RY — R U {+oco} be a mirror map compatible with %, (7,),,
a positive sequence and ((x,, y,)),>; be such that it is a stri@ UMD sequence
associated with regularizer h = H + I;; and sequence (—y,V f(x,)) 5.

1) Explicitely write at least two different sequences (x, ), that satisfy the above.

2) Assume that forallt > 1,

Yth(xtH’ %) < Dy(xp5 %45 90) (1)

Establish a guarantee on

f(xTJrl) _f<x*)

Hint: Get some inspiration from Proposition 6.2.1 from the lecture notes.
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3) Let| - | beanormand K, L > 0. We assume in this question that for | - ||, f
is L-smooth and b is K-strongly convex. Then derive a guarantee for a simple
choice of (v,),>1.

4) Foragivenx € % and y € 0h(x), does a step-size y > 0 satisfying
¥ = Vb (y—7Vf(x) and yD;(x,x) < Dy, 3)
always exist?

5) Propose a practical method for finding, given x, and y,, a step-size v, satisfy-
ing condition (1).

6) Now consider for H the Euclidean mirror map. Perform numerical exper-
iments for two different convex and differentiable obje&ive funtions (e.g.
logistic/linear regression). Compare the case & = R? and the case where
% is a closed Euclidean ball. In the latter case, compare the two different
algorithms written in question 1).



